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(54) GENERATOR AND SYSTEM FOR ELECTRIC 
OPERATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the burning 
of an electrode and/or excessive tissue evaporation by 
detecting detection signals for indicating a high fre- 
quency peak output voltage appearing at both ends 
of output connection, driving a switching device con- 
nected to a resonance output circuit and reducing sup- 
plied high frequency power. 

SOLUTION: At the time of initially driving this genera- 
tor, a power switching device for forming the oscillation 
part of an RF (high frequency) oscillator 60 is switched 
ON so as to maximize electrically conductive time in re- 
spective divergence cycles. When the temperature of 
fluid inside tissues rises to a level where a fluid medium 
evaporates and load impedance rapidly increases, an 
output voltage between output terminals 62 is rapidly 



increased. Then, when a threshold value is achieved, 
trigger signals are sent to an ON time control circuit 70 
and a switching mode power source 66, the ON time 
of the switching device is actually instantaneously re- 
duced, a switching mode electrode is simultaneously 
turned to an impossible state and the voltage supplied 
to the RF oscillator 60 is lowered. 
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IttlHMtOttH] 

[Sft#*S2] ffiE^y^^M'*^ 

100 ;x s£ili*jlcm^ffl*«:50%teTS*6J:9*<i«>«c 
&oTV^»*« 1 B«W>i>** U-*, 

89*111 bU<IMRA4l2Btt^»*^ M ^ 

iw*«4] nB«nPBK«>iMus, bawbee* 
*^e>HfcL§^fE<cai-5tf>ic^i:-c, ass 

ntt«A«rlO0 ii s£lAlc4?&< «k b50%f£T£-£5 J: 

5 * b o«c & o r v ^ i -sS*« 3 <o v vf i 
[«*« 5 ] 5fc«xo«st^ 

£b!c, Kj^»ttt*«:mB^«R^«»+Sfc*<0'> 

&< t b-aj-^aw^** fa v&fti-*ffija8w>aa 

SMHrftU MBMlPBttftS. «*«K-««S*Lr^ 
U BtEttT*** ^Jifi^^^^^^cLdv^lc 

[MM 6 1 AtEMMgntta*? 
ttKiE&fru w<o^^^atje»&»d5is(E!8i«)tti* 

ttEffl*3*^s/ 3 v«r*LTtt»**i5«*** 



r«B» 2 <DWS) t r S 2 <0W»(f fl-S:«jl8^Aii 
*r, *&< fcfc^*ft«>€>*ifcft/h<oi*IBHct>fcoX 

^fAffcor, ME5/**i'— KWftflttAK 

;ft&££*ru ME-»OHl*=i*^^ a 

-n<otoJ} a ^co-*^WE«ts<ctt«sixr 
*50, (WE^**u-^as*6lcflllW»«r#t, rwft) 
»Effl/j3*^i/a^W*Olf-^BlA«E 

a#*ftWB-tf0W;to3*^:'9 y^^m^ 
HEM«lft^«AilBO«IKl*n<rlB<-rsr 
*ft4ft»W ^e-yy^ < -r s J: 9 ic^or v^ 

Kin * ftr v ^ s y ^ - >mm^ti^fiBr& lx v >«n 

#J6LfcftSEJB«»«:#LTVN«B|*fl8 b L<llsB^ 

ii] < t b8iiatt»*- k ^ , m^yo 
<Di>**is-?^mzzHx\,^mi*mmmk*$ 
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Tg-jj ft a Witt* s tz »><Dm.Mim®% ft « t r v * 

2«>ttlc««-L, »E»2<OSIIC-^3BleottJ;-0"t*:#v* 

1 2 J MBS! l Sl«B 2 cDfjff^ **t«U5 
0 V**6200 V, RU2S0 V^&600 V"C*>*K 

U8*«i 3] />ft< &tttlftttilH«-K&aiS«)Kr 

* it* RJHttlKA ft S »«ld38flii- ttt 
ftff5fc*»r*«lcB«t-59iatt«»ft*«>»Alcai 

*&Snsi«iaa»t8Afte!ttWlcOTJ5i-s^t{cJ;<)X^ 

ta^m^itsis/^ 

Btt^iDx. 6*t3 aiAlfiffift ^»«> bitfcSS l 

2 comrailc3iiil3ii-S - iricioT S W»S it, 

WE»i^ms=ffiAiKi»^-K^^T^fflSit, :o 

im*~ Kt*5^Tffiffl*it5ffl*3S l 4 BRo#i& 
IB*3K i 6 ] ffliTrfSS l frxm 2 OlfflEtttf, **t« 
itlSO V 7*^200 V. &U<250 V 7^600 VTfeO, r 

tcf&mr-tyzfv £ itr t >tr s?* * * ft flrf 
5 tase^fiSffl -r a ft $mh $ •£ 6 fc # -e o 

ffiSa^OTKa^ftinx5@|®^ , 
x * * ic»-r sftjr^ v tr- # > * i:rat a m& 

j^ft^^^-t-5©pgi:> 

^^y^-^v^^Jfi^ci-^^oitTfiJrdf S-a^«> 
»*> b it L £ t L & , »D 6 it 5 flta ft ifiiT 



*ftffi«ftaii**aR*4. 

[§S**fi l 8 J BJE^e^ * SitSfltfMMW. itfig^ 

So 

m^ir^^^it/ct^v^ft^x'C^^lOO m 
lc>ft< £ fe50%ffiT-t*ffl#« l 7 L< 1 
8 iTd'^co^^ 

!««2 0] WEin*.€>ix5ieA*^ 

«WIiOftfi< c 1 1 J: o-cfiTS-tir&itSBS** i 

7 -M*Jg i 9 cov^ii^ i 

[M*fi2 i ] r»Eiii^ffi^K®icH«:.fS*it5Wit&ffi 

ft**{cifi*Slt*af»^»lt€)itrv^gj|*JH2 OgB 
ft ^ J: 5 ft 4 * T% SHoO^BnaE y^is? 1 ?^ 

a * <omtt ft ±»-e n +w ^ /voTSisx ^ -r ^ ^ v 

fir*>it, JftgBn^i «±T-*)Safil*JB2 0E«©*jfe. 

2 3 ] KJa»m^ftfB;ft^tBi5ia^«js-t--6 
a«*«»>t^««*fafc*«)*ft< <b t-#©niAia 

^«^Ka»fflA®flEft-ai-«aj«^ft»sfc«)ott 

w^«r$Lfc&*lc. mE«fflfi»lCrt;«LT. ««« 

it*UiAfB;AftfiT*-fr-5fc4?>03fiiatft*-LTV^^ 

[H«:9(2 4 ] B»EUi*»Aft«T**5fci6«>SSK 

UA«tAft^>ft< 4(>50%<fiTd-fr. WEffiT^20i* $ 
W.toX'ift>ftZ>ffi&m2 3BBOi?**^^ 
[»*Jfi2 5] IttEXHitEffiAtKE^? «>»«>e>itfc 

lctttt*it-Cir^S»IK«>*S»«B*8, loo mOT-C*) 

[gfi^92 el mEw^tBAftftTS-frsfc^isat 
HttoftbAHfttts itr^T, my? ftffiT ^ fc«e> 
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$ Vg^ji^ ^ co# W!ffl (Ojk £ $^5C<blCj;o 

*>k mm^&%i&tLtc$s 2<Dmffl?<< >&ftLx#*). 

£-£5 fci6<0^5 2 0>Mfttt3ic J: o T URBK^^ »W 
ffifcSftaj: 3&fcoK/j:oTV*SSf|#JB2 7iTd$Sc«o^ 

mm<De—?m^ft&tobftizim&i>tz<>xffi& 

[Sfcfc3*3 2 J MEMMbIK &1BH«)WAd^ 

i^JS3 3 j MEdMfttf. £ ^-oow 

t>$oti^U, 1.7 &T<D&Um£'fii-ZmJ]fflIi 

x t * a ra#« 2 3 -sfl*: *s 3 3 cov 1 3Hse«<o ^ 



IC*>l>T, mI^^^>e>n^L#^fffl^l50 V-200 

$ ti s t> (o -cfo ^ gs#« 2 3 3 4 <o v ^-rtifr i 

iwi v »JB 2 co tf>& * b titc L £ ^ *{&WE IcMH $ ft 

*k ®2(o^*^p>tt/cL*v^mE^i-7-rv 
><oHoicfttt$nrv^a*«2 3-a*ja3 8<o^f 

L<lil30 3j— AA»e>190 ^--JUcollllcoH^MV^-y 
VJxSrfl-f «Wf*«2 3-»*«4 Oco^-f^l^ 

IM*«4 3] ME0J«p-r&RR»« % fM^lOA&fi 
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**4 2 \> L< HgfiiRiK4 3ffi«<0#ifc o 

IR*4[4 5J ffj^iSffi^^a?gffir-ir^yy^ 
LJ:5t-ra«l^«««riM(jS*5fctt>^ loft* 
ffiffi^Anx e>*t* KJNttntA«r«!l»-rd r t \z. J: o rta 

[ss**4 7i meiBifi«iB^. *««ic:ktt*ffi» 

fc«WiHtL, IBMWTir 

'>ft< *t>l»«-*-oJ:5fcLr* 3KftS^att&«ML 
ttfHttMStt^«ntttK#«>4>lca Sita J: 5 u lift 

[0 00 u 

(intracavitary) w £v*5fflfflHi, ¥*fi«Q£ ^IcrS S 
R 9 »• U ft V « -CftK^r ^t^LT & ftfiUS£ fftgg 

warrr^* a^£H$ 0 r. 



[0 00 2} 

«Jft , fe 5 v Ml^ffir-jfM * ftfctttO*<&*a»fr tejB-f 

*>5VMiAI««c»i« SixfciiB«r* LT, 
SWJS^S/hlS<c«i^$J:^ftt^u^(0^&-cr^1r 

^ t lw J: or "7»MI L§SK«HAfftt«Hl« 
*f EttttSHSJx-Sa ^4>/h&t *r 

f±, ft^rb»lcKfl:^lr^rB«rttfi$«5C:j:^a 

Jirv**. ::*u±, **ttft«ttisj:i>fl(jx-c^5rt 
ii, ^y^v*s#iSffitt**-ur^-5fc«>r*>5. 

[000 3] 

vX^&b%\zft&ffinfciba>T91:xtffflm£ti&fc 
«:*»*-frr«ai«rJIt*««te1-6**s, »a*«e> 

[o o o 4 j **rt««tBa^W(cnaLrii. ^w®a 

^x. r t^ft t ^ i: $ S> 5 V Mi »/f&«ft t'O^m^ 

wftffl«»*£»*£$ictt % ±asA«*tt**rt«a 

?K (0.9 %w/v, 150mmo)/l) It. A(*(D*gp 
»<0j^J:»? t)^< e^ftftaMHSSr^rtrv^rttL 
^t>, ¥«fSBr<ogRjR^-tr^«>oatt5lci:orB#» 

[ooos] &m*ft51%mzft^xWi$0>Wz% l £iz: 

^^tix^^w^^^mzM^mx'ium^^z. t\t 
mmxhz. ft*tfft^>. fftst^p k-t-zti&tJtGm 
m<omfmm»(o^<on'^xti^Kmzx^x±c^ 
mxim&&mi-ji>tzitox*$>z>. ^mn\7&m\mm^m 
fctnfrb t> immmzfrmmz. & o r H*h5 ft#>\^ 

lc*5i^r&i:sfca«>lc^^cttSi< -rc ik^-ctfti^ 
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[0 0 0 6] 

x . m<&&u^$wmw.ji t 6 fc «>^«^^ 

»i-*MWHBt*:fft, WAR!*, fflA=*^->a> 

^ ^ ^ / <^ 7> zmm-r z>ztiz±ox. $ h, s & 
mnnnft&i&TZitzxiizftox^Zc #£L<tt v 

-nm%^-^(D-i5tm\\\mm^x^ s *tz 

iSL*>< £.*>\c&%LZtiX\,*Z> <t 

10 0 0 7] MMSIMItiU 1RA*ftT£*«fc««>!ill 

ttv^o ^LX, SSJS«Jc:feJt5«»lHlK«>«j«li, 
#trMffifcS!Lfcfc£:20ji s Wrticffl A® A<D'>ft < <b 

5o%ofiTastT buz x o tt t> w^or sips 



[ooo8] i^^^m^cDiii^jiifj^ic^HiLr. 

tBA<£T«rft ? 3* 2 <Dffl»fiS-#fB«H*& S *i* d t 
[0 0 0 9] Jot, *8Ko»2<D«9Hi, 

micowtik, tm^mzixx^xmx&^Wi&zti 

^^m^mi-^tniotv^x^izt^x^o 
tooio] mm&w*wfi¥m{£Mtt&ttirz>x<{ y 

<0|S 2 OMIftt^^fkiMgiig^^Bfi*^^ (disabling) 

looii] z<n&m&<Dmt)®zmmzmwirz>)j& 

tt. *i*ttJ^ U $ V officii i: ^ \Z V—f \s+<M>*b 

^m^it^t^\zMm^mj)im^^^it^ mm 
(DVk&m&ffi+fHzi&TLx^z z t *>p>fflAtaiE^m 
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10 0 12] UAJftttHJA*lRiaiS4:*LT^aii^ 

»B40>jt4>:: 4 

[0013] »jo«ffifc*3tvctt, rcoBW»i> 100 ;* 

-A^6250 *h~A s 4f*U<ttl30 4190 ah-A4>H 

\t % cw (BKtt) Htfk i-ftfe*>loo %(Or^f^ 

LT»flsU «*/ft«-Y^tf-y^^»#.tt»i50 36* 
t>160 ah- -MCtf-**r#U »ttift»tt^>tr-y^ 

[0 0 14] ttHaHMJttSfc, ««tto»#«Effol' 
5 tzth<D]k<7> <fc 5 ttttft¥Iff * * Id h mt Z>. 

^J8«**lfc r 4 ^ L/c 4 £ KttWtt*££# LTIti 

ft ^ hh 03nBP$H»£tt f)t:^iaox, # * L < I* 
SM^aftttttJE 4 tta Alctf ton * <fc 5 * i 4>l£ o 

[0 0 15] #BS<o*iHo»|«>«a5*c:*JV^Tl±, 1B«^P- 

< 4 t>-#©Wa 3 * ? ^ 3 V«r*i- * ftffi&m 
«i-S«E4, to^^^Va^W^WKM 

VHtoMfcftStifci 4 tfc 4 § fc#*ffl«*KJS» t 
T«jteBAa*S:^*< 4*>50%{in r £i££^4£*r 



U ^coOETlis 20// s«TOB*!H]-ctrto4xS. 

[0016] ffifflfcfaa&ss&'t-a 

^^^AJcffl-TSo &?x*u-*tt. KAfttSAIfiiK 
4. ZO«A!SB^&XJnK-1BA-«rftltKft^< 4fe 

lt««*l5B^Wi$WSrfi<-t6iPJ!»a4:fi , U-Cv^ 

»*>#~«lffl $ HT^ 0 4 SfBfi 4 4: fiT UT 
P5*<0««4fc. «lfflt«tattiK#Jci:orOB* 

«1KttnMsjR»i a «&, «*iBB«>«T»miWfi<1- 

^Kite>*ifc»«4tttt-r^«ffi4, coattttttiBS 

[0 0 17] *«<0*?>lC8iJ(0«9JICfeU^rtt, 

4 i>tmt&m*~ K4 , *a«9)»r*- K*>siM*«aaa6 

^4. w©^**u-^jclSaSii"Cir^*«*flB8B 
fctr*UT^6. tM9fKKB»*«CW(iW«icttd 

So 

[0 0 18] *«feW4«flS^c>i±, *4< 

4 K4, KfcsvMijHaasss* 
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& 2 ©aEEts^{Hffi+ 5 r * IZ J: o r a ttftlCMS £ 
[0 0 191 W«tt«#^+T*IMM- 

^ f&m t 6 -^sr -b v y y -^»as $ ft*: $; * * 

A LTfflKS^tf^fcftfc & ftfc I M&t-il Lfc 

loo 20] *««M^*e>ic8>i«)«aBix*5^-crt:, « 

^i/-^l:i<?t fltffi^AD x €> ft 6 K^iSm^ «r«W» 
LTs «ffi<Djai8fc»«*** 2: ft < fit 

[00 2 1] *BSKWo* €>lc«ij^>«®«c*jv^-cii, f& 
*ffl«tt*ff1-*««7*v^ y Kt6«SftfctSft^« 

#<owz&Litvtmx\ awsftfc¥tsfliBfo*^flBai 

»tttttjS«e«r3!RSI*-d:*aWft, fW§^*Q:te>ftSi«ra 

^jaa*KJhi-^aB*:fr"r<s*fls^«»$ftrv^o 

[00 2 2] 



(ca-fsttt^^ffifflsn^. at*, « 
I*. ^ffi^jcAff^w^ftifc^jW^fsa^^icaA 

TOirioTikm^h y *A3fts*«$ft, ^ftlcioT 

Lrtoe>ft-ci^tt«jco4*5s»ri!Btt*5*)5 
10 0 2 3] Sot, *ai«BAi±a*<oa-?i*a[*4^ 

[0024] :H/c^f^iii:^titi^ 0 
s^*u~* i oiiw^y^y h i os£*tltv>£ 0 

fcf-^l 2(0M<0g|g^Mat (RF) B4**«IM- 
-^1 OcOiKSfeli, «W=i-K"|»OIM»» 

^T^y KfcT— * 1 2*»€>ff*>ft5. 7yh^yfa 
h 1 6iil§I^SftTl^J:?(C, 7y h^^f 

1 6{C«^S««3-K1 8iaoT^^ 1 0 

<D'&m^m\zmwL£tLx^z> 9 m\zifi£}ix^zmmm 

\Z&\,*X&* 7yVxj y^^y h 1 6tt, *ft«?ft 

2 0, 2 2*SfKit6ftr*5*), f^yu>f2 4l:^ 

Sft5«;« t ^^com^ u-</u**ft^ft»3ei-5 <t ^ 

OHoKRj: UT, ryV*Wy2 6^Klt&ftTV 
[0 0 2 5] /N^Ktr-^ 1 2ICttJS0^LTST«l*tttffi 
2 8liH2(0<»»l3a«c^5ft-c^5J:5^ 2fiffi4»i& 
I o o 2 6 ] a 2 i±mffir-fe v y y 2 8 
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Mvtua. y ^ 3 6 

fc«IB)£HT^6. y*->?MB3 6l±, rtW<0»«:3 
2«Q*t>9«o^y— 7^3 8i Lrriii*ttliEB*ii 
rt^o ^y-y3 8i±utffir-fevyy 2 8<oafM»* 

■C**ttf>^-V7 h4 Ot LTSWOfe!), *C"C^>K 

tr-* i 2»'K»3 - k 1 4 'poytgib^igtztix 
wwc rt(Ry^wf*3 2tt/N^Ke-^*x?jgu^ 

4 2\*i/*7 b4 0&m<*X&Vs £8kfttt3 4 

[0 0 2 7] RtftJgRi: Lr»f^tTV^t#«Ctt, « 
gTirVT'y 2 8l4EI2U^*^-C»r^J:5lw % ft«L 
J:^f^4 4^t^o ¥»«j»tt««<0£ 

saws* (o.9 %w/ v ) 8««><i'tcft3it6. ::r- 

[0 0 2 81 $e>^@2*#JH-r5 4:i3*»5J:5^, 7 

y^rt«^Wf*3 2^flBftW«c«iK$n-cv^-c. -«cft 

$te7^7^WMlTV^o *>»8M*3 4Ht 
«3 0«>»Hlffl»«SSB^j|ffS-eBWLri^* Htt 

» * — >a« 3 6 ittmmt 3 4 \z a u * ^ t r 5 
■0*5 ate** e> a a»o«i*fiiicKi8j l r t * a 0 y 

[0029] ^ggicii, ?&mT*>-/y IX 2 Min?&> 

t>> filffiO-* (3 0) jKl*AS*Bfcttany hO^iSS 

&#*xmx*x^z 0 zcDztt*. wft'&mmz&^x 



[0 0 3 0] 2 ffite(0««-T^*^^<0«felC[ja-r 5 

ffi* , ««ttiK»4 6 ms-r > \?-yyx<o$m<Dm& 
«^s*i-5ffifliaEfflatt, um4 4 1 w*i4rats«tt 

&3 6 cO|iiJ£fttH£ a H2^*nrt^5»&«>««fi 
[0 03 1 ] fflffi^|ifl^^S^|nJ^lt"C^<K^rftllw 

[0 0 3 2] ^y|'t'^12^-» 

■fev^y*»64o-cv>5. m^riryyy^. SB«>* 
«ttA»e>ftoTv*s. y^->fttffii±, 

«»*»fottffi7*v^y<oa»*-c«#Sr«»i-5fc«) 

[0 0 3 3] '<&mT J £>7'V 2 8c0^cO^^J|Cio^T 
* > V\C£vX77isBmztfMtSfrX^Z1tih\^ ?S 

tzztfrb* mmmxi£&cxr* j r<{'7n&<offlk 

[0 0 3 4] 7^r^><«tB3 0 4«ffi;tt«# 

4 6 4^il«r. ^Httf3 0(O55T&^tt4r» 

» BBtrtB«rt-x?fflf«4 4 o^mii/g^^ ur 



-9- 



ttT-CttW1"*J:5fcUTiikWtcilMPS*t5. 

[0 0 3 5J 7^f^Sffi3 0tH->^ 

«3 6 4 6CQij>icgLfct#«)t8ffir-ir> 

Ti"S. i^t, H3©illf|»ttJH6«A*sJ9*-i-*ico 

[0 0 3 7] ftSKoftT, 
*0 (C*5ItS«*ffi£Ett«J*+5. rector, w 
(runaway) ftf&T'fc!?, SS^SftlC «fc oTSc^lCSfib 



[0 0 3 8] J^LfcC* g}3lCjotf£ 
[003 9] *ffi«:a*&tfsS««D#4r:y hOTIMlSti 

[0 0 4 0] ~<DVZt£*\ mtoWKr-kls-?*) 2 8 AS: 

ffi3 0A**rLT^a. Gittfcmic, mice»89«3 
4 A$r^U y ^-yfa^3 6 AttTtT-jz/W&ZQ 

[00 4 1 ] \ i ^1zAM&o>¥&im\z.t*Zb* 04IC 
^:r>f:/?E*£3 0 At. gSa^*S*ttWc4©SE#to 

5 0 H3**?>fca*5J:3ic:, jMTei»MxT^*#jra 
•Ute- K^jK-ttitt, 18*«:**<«6LrjSA*-C 

[0042] ^r-e^i-s^^^u-^ii, taft*- 

lc HI 2 4 Iclft^jxT v * S iBffiT -fe VT' !i f± if *> e> 
*n*«tt pet o-e t a maa*** t ^ ^&ftiK j e- 



-]0- 



[004 3 j c^ta^^ia 3{ cfc^T^cics*tLr^ 

8-&ICI4, 3fcK:t>£<<f-5 0 fttfftfe, *<D££KI4 
< * 9 , 7 * r -f ^fSfia 3 0 0 fc?fr»/n<D»W» 

[004 5J &KI!5£^JKtt-Sp ^«4u-^riKfl 
& (RF) «®aS6 0£*rL"CV>3 o RF«lg«6 0li 

[00 4 6] #*U^tt«(::#v*TI4, RF56S5S6 
QltftmO kHzt'lim, 300kHz^6±^HF 

y?*- Kfl8aKtt-iR^25*»6>50k H z 0>4SBB4>/8R& 

««aJE«tU»6 8*sfflBlS*irv^<5. L#v*f£ffflE«UJ 

fcU^j6 8 " *y n 0$|IflfflW@j»7 0^«tt$tlfc 

&20ffl#6 8B£#L-C^*«> ^U-^WflifJ^(S 

- K®K6 6 OJiiiJ^A^ 6 6 AHK»**tX33 9 * 

2 11 L S t >tt«fl£» W88 68«L^t MffiStieAA 6 8 C 

[00 4 7] ®wmctt. y *mm^> Ktf-^*>av^ 



l^^^yf OSl&&fKtowi:) <0±KB£tfbft 
-CV*SE»;W 3^£»flH- 5 w * ic J:ottB«f«(D 

L d t ^fflftKA* 6 8 C LX m&WE t \m& LX 
£lMffil4150 tfA-h7)>P>200 h#IB]<0«j»L£v*flt 
I*. L£^ffi4250 £>S^I4300 ?K/H>^6600 ;K/i-h 

otcMz\t % U;bRFKJBattK4M^&< LT\ 
[0 0 4 8] ^SramidSggliLfci:^, RF 

6 o <o$]#? a# 6 o i c *> n &tmm®%7 
o~*&utstix^z) (Dikmr *> n X'tbz. 
x s RF^is& l 6 0<o^^5>^^i-am^^-r^^ 

»WJj:i±fla>f ^ fcr-^^x 6 4 tc»r#i* 6 0 Bt^fSJE 

icifi*i-s 0 ^e^m. w*«-T-6 2©BBJwjDDt>5djy3 

SEE^i&jft^jjj^-j-s. -tu(4, ttttUlAAWSfttBft 

HMMBIK7 0I4, RF%fijg<D^^ y^^y^fy^ ^ 
(D n *> n B*|{IJ**^±»|l««i«c«/>S*5«#**L 
TV^S. **LfcHB»<c. K«HW**»T (di 

[004 9] ^Ofct<DRF»lg»6 0cO^1h-T^;U 
n*lffl©j»(sl^ 7 0 cort 6 t WMX% Z> Xfo 
»^€>BJ«AA 7 4 1 lw*Di?>ti^PIJ»ff*lcJ:o-CR 

F«««ttiftira»^ise>*tT^5) t, 7^rtt«* 

^»7 6«r«UTl^. 7>^ttJg»fe»7 614, S»« 
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'^^ic^oT y )^v h$*i£ 0 rcDU-ti/ h/N/vxii 
mfiWF-fc®:%. L£ v MSTO^x. o ^ 1 4 < 

[0050] ^^^u-^(^ai^mEri > a&fp*-K«c 

K&*JS& m®&tt LX *> !)> RF O^iM ^ 7 *> 

loos] j ^**v— ^o»^se>^»u<*iSii- 
-ra*^j:^ 0 udv^actt, K^^ffox 

z^\zm^n^m%<om^m'm.X'h^ti^ mm 

3l8#«iSa^ «ffi-Cifi*i- 5 ^ £ 



6 8 ic £ o r $ ftfc tr— * UAtBJBE i^/p J: 

10 0 5 2] B5&1/B6 «r«R8tr±S6Lfc^x*U' 

R]ft£ftT&-fr*CJ:« JS:0= (b) ^y^KIKK 

[0 0 5 3] SftWUfc^-cli, BBn»4a*©flST 
(*45tM±*/jt<fct / >ft<fcb*»otBBE) ^r*ttTb 

[0 0 5 4] RFffl*«mjC»-t--5wO^P-fe^(D3»» 

f » BK»**iTir^5J:5Jc fc RFHi*«H:<oa»4«: 
©**«tfc*-C»Lfcfc#, B7©Aa-C«S*iTlf^5 
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left*. Lri>U Z<D®&tz\* s Mfti&fZ&Zbizl&T 

c&*<n icautti^ sen. c<o»^ii}<oi^$[wj:o 

11 ft* 0£c> c 

[0 0 5 5] ^(OmWAU «fi^tt»Sti$«AttA 
#M >- tr- $ f> lw«* Siir* K tt-H>4 *> eo ~c 

£>*„ ^yt-^y7^f/j:»^iiil wftttHR 

&lcL£^ffimiwiSL*:££ (j&e) {rid:. fg££L 
10 0 5 6] C " P*mM«@H7 0&UE 

£*w£ft< % ir^^lB^lcttWftic^Bftu^ictSF 
#LfcL^/McSE&»#1-*. M®L*HngE6Jfl 

£*,> SVOfBd-lttt. fflE(OK#«r, 250 *J0u h (# 
£L< 11300 #/H0 4^600 >K/Uh(DRn<OU^Hc^ 

10 0 5 7] SUBS*- K0&&(ci*r*'?<f:7'1Mi«>& 
£*0iBfttta*s:fc#t a, £<o 

*U*. KlCfc^-Ctt, H4tr*RllLX±S6L 

*„ SSfe^ y KD«»fi, ^T^iplcUTBSCwi 
**■(?#*. *i\ sg«^-K(c*3i+5mfii'Y>'tf-yv 



[0 0 5 8] H*U^fc"C«44V««5K<rsf h^"t& 

[0 0 5 9] r^iao^x^u^m^RF 

SIRS 6 0 L2fV^aSE1ftUi&6 8 " * 
RBMWPIglK7 0 (B5Ul^<*ivt^*) «0BB^, 08 
I^Sturv**. 

[0 0 6 0] * ZXm8&m\*f Oo RFWI1IG 
^82©lft*»82Pt, wftCflOTKittSft.*:* 

^7f^KW66 (Bs&^&ft'ct^*) <ot&t> 
HftRStiTt**. fus^^vg oi±n^x^9 2-e 

[0 0 6 1] — hv<y^/w>^ii, ftSB 

WlftSi8 2PW {«7^y9 0«» , 

l0 0^6>45fitti/7hEI»i:, MM47^ 
* (FET) 10 4£, 3W<U— ^7 8-C^$tlfc!8 
EHfl^ey ^-r— ^(nonostable)^^tt(c:BgalS^S 

^1 0 8^tIh]oTV^6 
[0 0 6 2] h7V^^8 0^^$il-CV^{B>l«>l 
^#^8 2 P<Df6J3Ett, KSIfjEttak-CfcO. *»0-f> 

"CjEfltftOigf, -«[r, «BE<0J8n»±«»7>f >9 

TiiT-*?ett£ 9 t>^< ft*, 
[0 0 6 3] h7^^^8 0^»JRSiirv^*«Wl 

* 3 ^ v-fr 8 4 ©Jfe^f*-fi-c*« *J3ftS: 
T-3E^^r|»^Sg-r o -jft^, 1ttffiWfitttt«»9>f V9 

rttr-^fflfi J: 9 ^<fi< ft* P 

[0 0 6 4] hBB9 4. 9 6, 9 8, 1 00 

tttt^^-et^*o lot «ff l »:^»8 2 pt^®E 

^<Oift/J>fDaCiC^Lfci:^|c:, FET 1 0 4 ttai-Vfcft 
U 3V^U-^7 8(0UJ*fi^7Uft* o K?-f/<l 
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0 8 1t#EXVh *> % Sot h7>i/X?S0hZ<D& 
Al $® 0 IS L nlffi-C*) *) . J: ft Lfc 7 -f — K'< y * 

(*LTl&«lfl8 2 P<Offi&<D®J£&fiW±L 

[00 6 5] " *7 n i^Iot, h7^^80 
— * 7 8 0fi|At, l*7»^^ 8 0 4V<-;*<0 

^^7^>|SJ<0SHtt, 3^1/-^ 7 8<DA7}7 8 I 

*WEK0rtFl-*« «6tl 12IU6K114, 

^r^yg^-^l 1611, h7>iSx#80<Ofk 

>i 2o^e>?Ktttti 1 8 (aa^i^tt^abtt 

[00 66] H8*|g|6i:Jt«-t'6i:, ?Wn^7 
8 0*R«c A A 7 8 N <Df&ET: l£H] 6 ICiF^ftTl^-S <fc 5 

FET^»95SL h»^*^rt-C % avfyf 1104: 
a. 

T'fo*?, i;**u-^d»c>fl)RFiiJA«Eiif #>&#>£ 

[0 0 6 8] m^moEco^mii, ^**u-^©uah 

1 2 2, 1 2 4^6*^^^* 
— ^(divider chain) Srfl-f^ 0 a V'r^lMIJjO^ y 7* 

1*> h y l 2 6 a> i ft*»^»«ES*L-cv^ 



SS«5S^TV^6»fii:i 2 8, 1 3 011 3*L<*V*# 

#*7-fA^!> ^^tSo h?:'*! 2602&#«fc 
StlSttfflfBJEEli, ftlCZocOa V/<U-* l 3 2 k 1 

[006 9)^^^132^ 13 4I±-0<£A 
AttfLTV**. -O(0A*±h7^12 6^M4 
tfC^X, «HitBJBE«:S:«tlft5 0 *fc % -o<DA#l*& 
MfSEEOA^l 3 6, 138 l8C^^tttCLA 
MP&UKBOOSTt«»»€,*trt^) ^£&£*,T 
wiiecOA^Jl 3 6, 1 3 8^*lfl;Le>ft£#fiatI 

tr^ - * K J: o S*ifi»3e«E L £ \,H&xh 3 C 

K<058iRt;L »A;*> 1 4 0|cJDifeh5JRI» 
B» (DES/VAP) <b> V-hl 4 2, 1 4 4. 1 
4 6,1 4 8fr(r > ftZ*%m**->iZ£<>Tftt>tlZ> 0 

fttt*— Kii, »J8pa# i 4 o i^ttS^i^^" 
i" wsr^iao-c^^^ X&e—K&isv* 
r<r>A^*c:*3^5»a!w-</v^ n o" ^ t 

ICX^X, NOR^hl4 4^lt3y^l/-^l 

HNOR7*-M4 6^LtMSh5. tot, A 
*1 3 6[canx.€>n-5CLAMP!fflEli. 

A73 1 3 8(C^Dx.^ixSBOOST1tBE 

[0 0 7 0] lU*«EE^»«L*V^tt M 
«" «JE) 1^581-^ h7^15 0^yf 

^y^^i 5 0<o^-^5ctsn iai£ttm@K^& 
i-6J:5lc^->rv>^ 0 h7>y^^ i 5 o<d^<— ^ic 

X^foWX s hJfisX* 1 5 OtttWffi^lSJEL 

WESrttlS+aiiTffca. fcr, h^^^^l 5 
7 6©ffiAicffli3&*ii-Cir^J:5*«»«:irut:v^o - 



~14- 



< Qbi&TI-ZlZOthXtii+lZi&tt. 3>fVlM 5 2 
<oSfga?l£l;t, Sfal l 4&uf3Kr>i/ 3 ^-^ i i 6 

[0071] v^*^8 o^j:or^|jt-$no^^ 

oh^o 5 4P«$il 1 &#&8 2 P&tt* 

[0 0 7 2] »*«*tt«lil*V^-CI*, h?>¥xfi8 
Oa-Y^SSli, 1 &*®8 2 PCOfSE^ftlC&S* 

*«*lfi0B*»fe3-fyn 5 4 P^e>/jrv^9t^LTi> 

[0073] mjm&&?fttktobtitc.®j£Lz^mic 

8 2 P©«saic*5lt*ft/h«EEtt v fcl«>7-*«fl* 
4P^6*S@8<oM5:tiifti\ =»*fyH 5 4 

PcD+lC3KfSf$tt^^/U^cD2(*g^^ > C<D=»>OW 
4XTV^5 2 8:*»1 5 4 S£*r*-<5 F7^1 5 4<D1 
y? L *7<nk%\Zx<</i'l 5 4 P<D'{M-&'®£ftT^£ 

aa^jM^Mu ^v*- k 1 5 8 *im#tii(£'<<r 
isittsn-cjia. ::<oigiK*m:<fco-c\ Stadjiftv* 

[0 0 7 4] h7>^^8 0(0 w ty" P$|!ij^^^7 
*:/^4^¥i:Oin©BB«l*, *SB»8 2P, 8 4 



[0 0 7 5] ±i£ Lfc J: 5 ic. HJ#?IiJ3E^^W>e>*i 

/I]<0 h 7 vt?* ? 8 0 co-r r * -tf-f ^AWIRItt 
?7-*-HiBH6 6 (05 

(O^WJktt, tkW.v-x. — > 1 4 2-14 8<0tii;^<b 

1 6 o^Lrm^<ftf&-T5wi:icj:or, 

*<< y**-Yim& 6HgJ&$;ft,T^5D I SABL 
EaA6 8A^40RFi8««tt*»9l»<CtlCJ:or 

[0 0 7 6] V**\s-$<»}&Mv\?-#v*\%ms 
1 0t#JHL"CfTP«T<OKW^€>»J«^-e*>S. I^9& 

So 

[0 0 7 7] H9fc*Ht-5i*>a>sj:5lc % A*k:ft 

i±, 4>\f-y>xj>mto+&{z^tixtgj£\tmmi,& 

[0 0 7 8] ro«9!(cj:d^A4^ M ^a>r4D3£IKfl 

i:0tA*4Dfi<, 4fc7>t!>x>ftti©r^M 
£l»jfcU lot, aaSriS*Jlcfiottfc 9 ««©^<— 

[0 0 7 9] K;i*^tT5(cijt, t8ffi<o^r-6W*SSft 

[0 0 8 0] Z<D&W\c£2>i?x*U-# b. ZOOific 
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tZtt co w<mz £ -c Jtft 1 4 v ^ J; 5 lc ft 5 0 C ft i i» 

&oxm±#& % i*o4j«v^>tr— y>*&Hn-rzm 

74-*«faasA#<fta # W81BEEu^*s|Sir^ 

[oo8i] ss^ttii, im-oe-yyxvmn^ 

9*&<ft5. 

[00 8 2)^9 z&m-rz tt>fr% x. o ic v w»he- 

ttwixttft>35»9^ <tt*t\ ft-ffftk % -oco-fv 

±m&mthzwt®&mmmmvifiv>zb. *$ft 

dcX&offitfjBasji,, wftic<fco-c*f vf— 

[0 0 8 3J fcHMAtt* ±»Ufc**W4¥»tt, 35? 

l*+#X\tti:\,^t£$L^t:Ltz, RF*«»6 0 (@ 
5 ^6«)RFtaA»JESr«!ll»1-5©tt^ 



ft* -tttiK20ji s£HT«)lS8B»mT«>5. Lfrttftfi 

<o^ftii, Aff bft/c<t£lclt&to/h£^tH 

r r-co Q I i , HJ AtttEE L * v ^f^:^ tfilw*ti" 5 & i§& ? 

#ft*>£>t$ft* 0 
[0 08 4] #J<t LT, tt£«>1B«H)iaiC»i-« % ffijfE 

0 2 0 2|i, ^FiSHfcmA/^^^-^^ 
*H£fc^L-CV&. #ja#*2 0 0-C3c*ttTt^K« 

"C*S*bXV^) K#LTf4, tWS;Attl20 7 y h 

»<0— ^(OfS/E 7^^204, 2 0 6T^$ttT^-5J: 

moo zK/u Hc^S^ttT^^Oo i^y^y^ 
i«l«Wt % «IESHT^4^Bflyu-^iBi»2 0 8, 2 10 

^K»oTV»5. lot, K»OLS^|[7^y|47- 

[0 0 8 5] m«^*lcj:sai»fe6^f4lfl«SK««:tT 
**MZ& It 51^ *«tBBElc*rj6-rs 4 is tT-y v <o 

loose] ^^icil Kic*rr*attnta 
t\ ^oaifeij:, (Bi ooftffidhiR^n^Wifi-s 

»L#lr«9-f ^ (300 #/H^fcWic*t£LT^ 
5 ) fc»t 5 ic ii±<o *o ifiilRo A $ ft tr- * fSA ^ 
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-^>^l±looo^-AJ:»?b*#t^ 'lot, flkSBlca 

3017s/ h75^40!7y b<0|ll]-Cfo-5, [*j 3 £ 

[oo8 7] kk^twu fMfc&i±iS«K± 

So 

IB 2 ] ^tO&$£fr 5 £<o& 1 coffr&T-fe >; 
[S3] W*ttK#<0*-ettfflS*tTlr^i*«> % H2 



[B5] :W^^l/-^^D^|tfc5 B 
IB 6] H50i;a*u— ^^jfBBK^-tt^-fT' 

IB 7] L^5iiCKI^6co^x.^u-^^;fj^-C^eti^ 

[GB8] @5Wi6(0^x^u- **>HB0>EIBH"O 
[B9] ^**u-^lcJ:o-c»±Sii5ttl*nt*oa 
W4>V-?>xnm&bLXwL1t4'77'QhZ. to 

1 0 i^sn^l/— 9 

2 8, 2 8 A 

30 rfifjyt&m 

3 6 

44 sa 

5 0 KSKsK-flr 3/ h 

6 0 

60C fa y 

6 6 ^^f^M 
6 8 U*lr^WBEMUS 



[Hi] 



[B2] 



[134] 





[115] 



70-\_ 
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[B6] 





IB 8] 




(31>ag3fe«E3£5MS^ 9604770:9 
<32)@3fcB !996*£3£6R 
(33)Kftfl£«S (GB) 
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